Understanding the Role of Systemic Inflammation in Alzheimer's Disease.
Human and animal studies suggest that inflammation occurring outside the central nervous system (systemic inflammation) may play a key role in promoting neurodegeneration, Alzheimer's disease pathology, and cognitive decline in older adults. Systemic inflammation, which is marked by increased blood levels of circulating proinflammatory cytokines and chemokines, may occur as a result of events such as infection, chronic disease, and physical and psychological stress, but may also occur outside the context of these conditions as a result of subclinical processes such as cellular senescence. Proinflammatory cytokines within the body can promote a proinflammatory environment in the central nervous system by crossing the blood-brain barrier, signaling through endothelial cells or circumventricular organs, and by stimulating the vagus nerve, which signals the detection of inflammatory proteins via direct afferent connections to the brain stem. Through each of these routes, systemic inflammation is believed to induce reactive, proinflammatory microglia and astrocytic phenotypes which can promote tau hyperphosphorylation, β-amyloid oligomerization, complement activation, and the breakdown of neurotransmitters into potentially harmful bioactive metabolites. Together, these molecular changes are believed initiate or exacerbate neurodegenerative processes that can eventually lead to cognitive decline and dementia in vulnerable older adults.